A two-protein strategy for the functional loading of a cellular replicative DNA helicase.
The delivery of a ring-shaped hexameric helicase onto DNA is a fundamental step of DNA replication, conserved in all cellular organisms. We report the biochemical characterization of the bacterial hexameric replicative helicase DnaC of Bacillus subtilis with that of the two replication initiation proteins DnaI and DnaB. We show that DnaI and DnaB interact physically and functionally with the DnaC helicase and mediate its functional delivery onto DNA. Thus, DnaB and DnaI form a pair of helicase loaders, revealing a two-protein strategy for the loading of a replicative helicase. We also present evidence that the DnaC helicase loading mechanism appears to be of the ring-assembly type, proceeding through the recruitment of DnaC monomers and their hexamerization around single-stranded DNA by the coordinated action of DnaI and DnaB.